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SIGNIFICANCE OF OSTEOPONTIN FOR PREDICTING
AGGRESSIVENESS OF PROSTATE CANCER

Background. Effective prediction of the course of prostate cancer (PCa) and the stratification of treatment tactics large-
ly depend on the use of prognostic markers that reflect the molecular and biological features of tumors. In view of the
important role of matricellular proteins in the modulation of the growing tumor and metastasis of the hormone-depen-
dent neoplasms, the aim of the work was to study the expression of osteopontin (OPN) at the protein and mRNA levels
in the PCa tissue in order to assess the significance of this protein for predicting the aggressiveness of PCa. Materials
and Methods. The work is based on the analysis of the results of the examination and treatment of 83 patients with
PCa of stages II—IV. The study of OPN expression at the level of mRNA and protein in the PCa tissue was carried out
using methods of the real time polymerase chain reaction and immunohistochemistry, respectively. Results. The OPN
expression in the PCa tissue was 1.6 times (p < 0.05) higher in patients with regional lymph node metastases compared
to patients without metastases. In patients with a Gleason score of < 7, the OPN expression in the tumor tissue was 1.4
times lower (p < 0.05) than in patients with poorly differentiated PCa. In patients with a high risk of tumor progres-
sion, the OPN expression level was 1.4 and 2.1 times higher (p < 0.05) compared to patients with a moderate and low
risk of PCa progression. The patients with a high OPN expression level in the PCa tissue had significantly decreased
2-year recurrence-free survival rate (by 25%). Conclusions. The obtained results indicate the expediency of using OPN
expression indicators in the tumor tissue to predict the PCa aggressiveness and assess the risk of its recurrence.
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The introduction of prostate-specific antigen | prove the diagnosis of prostate cancer (PCa) and
(PSA) into routine practice more than three de- | led to a significant increase in the survival rates
cades ago made it possible to significantly im- | of patients [1]. At the same time, clinicians faced
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other problems, such as the relatively low speci-
ficity of PSA (in 20%—40% of patients with PCa,
its levels correspond to the reference values) and
overdiagnosis of PCa (detection of a large num-
ber of clinically insignificant cases of PCa). In
addition, the use of PSA or its derivatives does
not allow distinguishing patients with aggres-
sive PCa forms, as well as predicting the course
of the disease [2, 3]. For this purpose, a number
of clinicopathological indicators are used, such
as the stage of the tumor process according to
the TNM system, Gleason histological grading
scale, as well as the preoperative PSA level in
blood serum. However, their application is far
from perfect and often leads to an incorrect de-
termination of the degree of malignancy, which
complicates the choice of the adequate therapy
and is reflected in the long-term outcomes of the
PCa treatment [4].

The development of modern technologies du-
ring the last two decades has contributed to the
discovery of the molecular pathogenesis of PCa
and allowed the identification of a wide range
of potential markers (p53, Bcl-2, p16INK4A,
p27Kipl, c-Myc, AR, E-cadherin, VEGE etc.)
[5]. The created panels of diagnostic and prog-
nostic biomarkers and tests developed on their
basis (4K, Phi, Progensa, T2-ERG, ExoDx, Se-
lectMDx, ConfirmMDx, Prolaris, Oncoytype
DX, Decipher) have opened up new opportuni-
ties for optimizing early diagnosis and predic-
ting the PCa course, but due to low sensitivity
and specificity, none of them found widespread
use in clinical practice [6]. This situation is due
to the high level of PCa heterogeneity [7], which
indicates the urgency of searching for the addi-
tional molecular and biological signs associated
with cancer aggressiveness.

PCa is often diagnosed in the late stages, which
are characterized by the presence of distant me-
tastases, in particular in the bones. With this in
mind, researchers focus on studying the mecha-
nisms of metastasis and identifying the main
players at the molecular and cellular levels. In
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particular, the important role of the RANKL/
RANK/OPG system, which is involved in the
bone tissue remodeling, has been proven, and
the disruption of its homeostasis is one of the key
factors in the metastasis of PCa [8]. The data of
the recent studies indicate the important role of
osteopontin (OPN) or secretory phosphoprotein
1, encoded by the SPPI gene, as one of the main
proteins of the bone matrix involved in metastasis
[9]. The molecular mechanisms that determine
the role of OPN in metastasis have not been fully
elucidated. OPN plays a role in cell adhesion, che-
motaxis, macrophage-directed inhibition of in-
terleukin-10, stress-dependent angiogenesis, pre-
vention of apoptosis, and regulation of the in-
teraction of the cell matrix and cell signaling
through binding to integrin and CD44 receptors.

According to the data of several studies [10,
11], the changes in the functional properties of
OPN lead to the stimulation of the growth of
the malignantly transformed cells, which con-
tributes to the PCa progression. In the previous
studies in an in vitro system, we established a re-
lationship between OPN expression indicators at
the protein and mRNA levels and the degree of
malignancy of PCa cells [12, 13]. According to
Tilli et al. [14], OPNDb and OPNc isoforms are
able to stimulate the proliferation and invasion
of PCa cells through PI3K-mediated signaling,
as well as regulation of the expression of MMP-2,
MMP-9, and VEGE They are also involved in
the regulation of the epithelial-mesenchymal
transition of PCa cells, which contributes to in-
creasing their survival and forming resistance
to chemotherapy [15]. According to the recent
data, OPN is also involved in the modulation of
the tumor microenvironment of some malignant
neoplasms, including PCa [16]. However, in the
available literature, there is no unified view on
the relationship between OPN expression levels
and the clinicopathological features associated
with the degree of PCa malignancy.

The aim of the work was to study indicators of
the OPN expression at the protein and mRNA
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levels in PCa cells in order to assess the signifi-
cance of this protein for predicting the aggres-
siveness of PCa.

Materials and Methods

Clinical characteristics of patients. The retrospec-
tive study is based on the analysis of the results of
the examination and treatment of 83 patients with
II—IV stage of PCa, who were treated at the State
Non-Profit Enterprise "National Cancer Institute"
of the Ministry of Health of Ukraine in 2015—
2021. All patients gave an informed consent to the
use of their clinical data in scientific purposes. All
patients underwent clinical, laboratory, and in-
strumental examinations in accordance with the
standards of diagnosis and treatment of patients

Table 1. General clinical characteristics

of patients with PCa
Number of patients
Index
n %
Total number of patients 83 100
Age (years)
Average 62.9+58 23
Range 48—76 77
Category T by TNM
T2 50 60.2
T3 33 39.8
Category N by TNM
NO 69 83.1
N1 14 12.9
Gleason score
<7 20 24.1
=7 63 75.9
Risk of PCa progression by EAU classification
Low 8 9.6
Moderate 16 19.3
High 59 71.1
Biochemical recurrence
Established 30 36.1
Not found 53 63.9
314

with PCa approved by the Order of the Ministry
of Health of Ukraine No. 235 of 02.04.2014. The
clinical diagnosis was established on the basis
of the determination of PSA level in blood se-
rum and digital rectal examination, the results of
computer or magnetic resonance imaging, and
osteoscintigraphy. The diagnosis of PCa was veri-
fied by examining the histological preparations
after transrectal multifocal biopsy of the prostate
gland under ultrasound control. The stage of the
tumor process was determined according to the
International Classification of Tumors (TNM,
2009 and 2016). The histological type of resected
tumors was verified by morphological examina-
tion of histological sections prepared from paraf-
fin blocks (staining with hematoxylin and eosin)
in accordance with the International Histological
Classification of the WHO (2006). Neoadjuvant
therapy was not performed. The detailed clinical
characteristics of 83 PCa patients, whose average
age was 63.0 £ 5.8 years (with individual range
from 45 to 80 years), are given in Table 1. After
surgery, patients were examined for 2 years to
identify the possible development of biochemi-
cal relapse, which was determined when the PSA
level increased > 0.2 ng/ml during two consecu-
tive examinations.

Immunohistochemical (IHC) study of the
OPN expression in the PCa tissue was performed
on 5-pm thick paraffin sections. The monoclonal
antibody specific to OPN (clone 441; Thermo
Scientific, USA) was used as a primary antibody.
To visualize the results of the reaction, a Mouse/
Rabbit PolyVue Plus HRP/DAB Detection Sys-
tem reagents kit was used (Diagnostic BioSys-
tems, USA). In accordance with the manufac-
turer's recommendations, sections were stained
with Meyer's hematoxylin (Richard-Allan Scien-
tific, USA). Unmasking of antigens was perfor-
med in an EDTA buffer (pH 8.0). The results of
IHC studies were analyzed using the H-Score
method of counting immunopositive cells on
a Primo Star light microscope (Carl Zeiss, Ger-
many) at a magnification of x400 [17].
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The real-time polymerase chain reaction was
used to study the expression of SPP1 mRNA in
the PCa tissue. Total RNA from the tissue was
isolated using the commercial "RNeasy FFPE Kit"
(QIAGEN, Germany) according to the manufac-
turer's protocol. The amount of isolated RNA was
determined on a spectrophotometer "NanoDrop
2000c Spectrophotometer” (Thermo Scientific,
USA). To study SPP1 mRNA expression, DNA
was synthesized from 100 ng of total RNA us-
ing the LunaScript® RT SuperMix Kit (New Eng-
land Biolabs Inc., USA) for reverse transcrip-
tion. ACTB mRNA was used as an endogenous
control to determine mRNA expression. Primer
sequences for reverse transcription-PCR (RT-
PCR) and real-time PCR were determined using
the resource https://www.ncbi.nlm.nih.gov/
tools/primer-blast and synthesized by Metabion,
Germany. The primer sequences were as follows:
ACTB forward 5-GTTACCAACTGGGACGA-

CA-3, reverse 5-GGGGTGTTGAAGGTCT-
CAAA-3; SPP1 forward 5-CGAGGT-
GATAGTGTGGTTTATGG-3, reverse

5'-GCACCATTCAACTCCTCGCTTTC-3". The
relative expression of the investigated mRNAs
was determined by the comparative CT method.
The real-time PCR was performed on a Quant-
Studio 5 Dx Real-Time PCR System (Thermo
Scientific, USA). The fold difference between
the expression of the studied mRNAs was cal-
culated according to the formula 2-4¢t (herein-
after in a.u.). The errors for the fold difference
calculations show the range of ACt values based
on including the standard deviation in these
values [18].

Statistical analysis was performed using
the software package GraphPad Prism v. 8.00
(GraphPad Software Inc., USA) taking into ac-
count the nature of the distribution of the ob-
tained data. Data are presented as median (Me)
and the 1** and 3™ quartiles. The Mann — Whit-
ney U-test was used to quantitatively compare
two independent groups. The statistical signifi-
cance of the difference in the expression levels of
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the studied markers in three groups was assessed
by calculating a Kruskel — Wallis test. Patient
survival was analyzed using a Kaplan — Meier
method, reliability between curves was analyzed
using the log-rank test. For this, all patients were
divided into groups with low (< Me) and high
(> Me) levels of expression of the studied mark-
ers. The difference between the values in the
groups at p < 0.05 was considered statistically
significant.

Results

Topology of OPN expression in the PCa tis-
sue. The analysis of the results of the IHC study
showed a significant variability of OPN expres-
sion in the PCa tissues. A positive reaction with
anti-OPN antibody was visualized as brown col-
oration of varying intensity: from light to dark
brown (Fig. 1). The localization of OPN was most
often observed in the cytoplasm of tumor cells,
less often — in their nuclei. The OPN expression
was observed in tumor-infiltrating neutrophils,
tumor-associated macrophages, and fibroblasts.
It was also noted in the intraluminal secretion of
the prostate gland, as well as in corpora amylace
and conglomerates, which may be their precur-
sors.

Analysis of OPN expression at the protein
and mRNA levels. The study of the quantitative
indicators of OPN expression showed that the
PCa tissue was characterized by a high level of
expression of this protein: Me = 203.0 H-Score
points, ranging from 65 to 295 H-Score points.
It should be noted that moderate (101—200
H-Score points) and high (201—300 H-Score
points) levels of expression of this glycoprotein
was found in neoplasms of 65 (78.3%) patients,
while low OPN values that did not exceed 100
H-Score points were determined in the tumors
of 18 (21.7%) patients.

Next, we analyzed the levels of OPN expres-
sion depending on the criteria that have a signifi-
cant clinical significance for determining the ag-
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Fig. 1. Expression of OPN in the PCa tissue: (a) in malignantly transformed cells (arrows indicate the localization
of OPN in cell nuclei); (b) in stromal cells (marked by arrows); (¢) in the cells of the immune infiltrate; (d) in corpora
amylace; (e) negative control. Immunohistochemistry, 3-diaminobenzidine tetrachloride chromogen. Staining with

hematoxylin, x260

gressiveness of the PCa course: the spread of the
primary tumor (T by TNM classification), the
presence of metastases in regional lymph nodes
(N), and the sum of points according to Gleason.
As evidenced by the data given in Table 2, OPN
expression indicators in the tumor tissue of pa-
tients with metastatic lesions of regional lymph
nodes were 1.6 times (p < 0.05) higher compared
to patients without metastases. It was established
that the PCa tissues with a Gleason score > 7 were
characterized by a 1.4 times (p < 0.05) higher
OPN expression level compared to tumors with
a Gleason score < 7. No significant difference in
OPN expression indicators in the PCa cases of
different T categories was detected.

The average value of the mRNA level of SPPI
in the PCa tissue was equal to Me = 9.6 a.u. ran-
ging from 0.2 a.u. to 52.9 a.u. The expression of
SPP1 mRNA was 2.5 times lower in the PCa tis-
sue of patients with metastases in the regional
lymph nodes compared to patients without me-
tastases (p < 0.05). There was no significant dif-
ference in SPP1 mRNA levels depending on the
T category and Gleason score (Table 2).
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The relationship of OPN expression levels with
the risk of cancer progression and survival of
PCa patients. We performed an analysis of OPN
expression indicators at the protein and mRNA
levels depending on the risk of PCa progression
in accordance with the recommendations of the
European Association of Urology (EAU) [19]. As
can be seen from the data presented in Fig. 2, the
tumor tissue of patients with a high risk of PCa
progression was characterized by 1.4 and 2.1
times higher OPN levels (p = 0.0023) compared
to similar indicators of patients with a moderate
or low risk of PCa progression, respectively. No
significant difference in SPP1 mRNA expression
levels was found depending on the risk of PCa
progression (Fig. 2).

At last, an analysis of the 2-year relapse-free
survival of patients was performed depending
on the OPN expression at the protein and mRNA
levels (Fig. 3). It was established that a high level
of OPN expression is associated with the sig-
nificantly lower (by 25.0%; p = 0.0186) 2-year
relapse-free survival of PCa patients (Fig. 3, a).
There was no significant difference in the 2-year
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Fig. 2. Dependence of OPN expression indicators at the level of protein (a) and mRNA (b) in the PCa tissue of
patients with different risk of cancer progression according to the reccommendations of the EAU: in the quartile dia-
grams (“boxplot”), the central line marks the median, and the lower and upper limits of the “box” indicate the first
and third quartiles, respectively. The lines coming out of the rectangles indicate the minimum and maximum value
of the indicators in the studied groups
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Fig. 3. Relapse-free survival of patients depending on OPN expression indicators at the protein (a) and mRNA levels
(b) in the PCa tissue according to the Kaplan — Meier method (log-rank test)

Table 2. Dependence of OPN expression indicators at the protein
and mRNA levels on the clinicopathological characteristics of PCa patients

Clinicopathological OPN SPPI
characteristics p p
Q, Me Q, Q, Me Q,

T T2 150.0 168.5 226.5 0.3203 2.9 8.4 16.8 0.9352
T3 145.0 245.0 256.0 3.9 6.1 17.3

N NO 105.5 157.5 177.3 0.0110 3.7 13.2 23.8 0.0231
N1 185.0 250.5 266.3 2.6 5.2 11.1

Gleason <7 72.5 150.0 167.6 0.0202 2.7 4.9 15.6 0.1342

score >7 145.0 215.0 256.0 4.1 9.6 22.4
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recurrence-free survival rate of patients with
PCa depending on the SPPI mRNA expression
in the tumor tissue (Fig. 3, b).

Therefore, our results indicate the expediency
of further study of the role of OPN in the mec-
hanisms of PCa development and progression to
assess the risk of cancer progression.

Discussion

The rapid development of multi-omics technolo-
gies and the availability of their results have made
it possible to elucidate the peculiarities of tumor
cell biology and identify potential diagnostic and
prognostic biomarkers of malignant neoplasms,
including PCa [20]. Based on the screening of al-
most 12,000 genes, it was established that OPN
is promising for predicting the cancer course of
various tumor types [21].

OPN is an acidic glycoprotein with a mo-
lecular weight of 44—75 kDa, which belongs
to the Small Integrin-Binding Ligand N-linked
Glycoprotein (SIBLING) family. Today, at least
three isoforms of this protein are known: OPNa,
OPNb, and OPNc, which differ in their func-
tions and tissue localization [22]. It has been
shown that the functional activity of OPNb and
OPNa is mediated by integrins, while the action
of OPNc is exerted via integrin-independent
mechanisms. It is also worth noting that the
OPNc isoform is characterized by nuclear lo-
calization in the cell, which may be related to its
participation in cell division. It is assumed that
the mechanisms regulating the translocation of
OPN from the cell cytoplasm to the nucleus may
be associated with exportin-1-dependent and
-independent pathways [23].

It has been established that this glycoprotein
is involved in the regulation of cell adhesion, mi-
gration, proliferation, survival, differentiation,
and immune modulation. Due to its multifunc-
tionality, OPN is involved in various physiologi-
cal and pathological processes, including wound
healing, biomineralization, bone remodeling,
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vascularization, diabetes, obesity, inflammation,
fibrosis, urolithiasis, autoimmune diseases, and
malignancies [24]. According to the literature
data [25], the violation of the OPN expression
has been determined in 34 types of cancer. To-
day, OPN is considered a prognostic marker for
cancers of the breast, cervix, colorectal, head and
neck, liver, lungs, ovaries, etc. It has been estab-
lished that high levels of OPN in the blood se-
rum of patients are associated with the develop-
ment and progression of mesothelioma, colon,
lung, and breast cancer [26], while an increased
OPN expression is determined in the tissue of
colorectal cancer, lung cancer, melanoma, breast
cancer, gastric cancer, pancreatic cancer, as well
as in gliomas [27, 28].

The data we obtained regarding OPN expres-
sion both at the mRNA and protein levels indi-
cate its significant prognostic potential in PCa.
The identified features of OPN topology in tumor
tissue along with the relocalization of its expres-
sion in the nuclei of malignantly transformed cells
confirm the impairment of the functional activity
of this protein during the development and pro-
gression of PCa. The relationship between OPN
expression levels in the PCa tissue and such cli-
nico-pathological characteristics as the presence
of metastatic lesions of regional lymph nodes and
the Gleason score was established. It was proven
that the level of OPN expression in tumor tis-
sue at the protein level directly correlate with the
risk of PCa progression and are associated with
the low rates of a 2-year recurrence-free survi-
val. These facts confirm the results of previously
published studies on the key role of OPN in the
occurrence and progression of PCa and are also
consistent with literature data [14].

The relationship between OPN expression
and the clinicopathological characteristics of
PCa can be explained by the participation of this
glycoprotein in the regulation of Akt, Raf/MEK/
ERK, and ILK/PI3K/GSK-3p signaling pathways
[29, 30]. It is also worth noting that a high level
of OPN expression in human PC-3 cells is asso-
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ciated with an increase in the number of invado-
podia and gelatinolytic activity, which indicates
its role in the modification of structural com-
ponents to facilitate the invasion of tumor cells
through integrin avf3 [31].

Thus, the high expression of OPN at the pro-
tein level against a low level of mRNA expres-
sion of the SSPI gene in tumor tissue is associ-
ated with an unfavorable PCa course, which is
characterized by a high degree of malignancy
according to clinicopathological indicators.

The obtained results indicate the prospects for
using OPN expression indicators in tumor tissue

in predicting the aggressiveness of PCa and as-
sessing the risk of its recurrence.
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3HAYEHH: OCTEOIIOHTMHY [JI ITPOTHO3YBAHHA
ATPECUBHOCTI ITEPEBITY PAKY IIEPEJIMIXYPOBOI 3A/I03U

Cran nuTaHHA. 3pOCTaHH:A NOKA3HMKIB 3aXBOPIOBAHOCTI Ta CMEPTHOCTI XBOPMX Ha paK IepeaMiXypoBoi 3a/1031
(PI13) Bu3Ha4ar0Th HEOOXIAHICTD YIOCKOHA/IEHHS METOMIB HIarHOCTMKM Ta JIiKyBaHHs Li€l oHKomaTtosmoril. OpHi-
€10 3 HApDKHUX MpoOIeM CydacHOI OHKOYposorii € edeKTrBHe MporuosyBaHHA nepebiry PII3 ta crparudikanil
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TaKTYUKY JIiIKyBaHH:A. [lepCIeKTUBHMM Yy IIbOMY HaIIPAMKY BBa)XKA€TbCsA BUKOPUCTAHHA IPOTHOCTUYHMX MapKepiB,
sKi Bifo6paXkaloTh MOJIEKY/IIPHO-61010ri4HI 0COOMMBOCTI yX/IMH. 3 OIVISAY Ha BOXK/IUBY POJIb MAaTPULIETIONIIPHIX
IIPOTEiHIB y Ipoliecax MOAY/ALIl MyXIMHHOTO BOTHMINA Ta METacTa3yBaHHI TOPMOHO3aJIEKHIX HOBOYTBOPEHD,
MeTOI0 poboTu 6y/10 JoCHiauTy noKasHNUKY ekcrpecii octeononTuny (OPN) Ha piBHi 6inka Ta MPHK y TkanmHi
PII3 pys 3’AcyBaHHSA 3HaUYEHHA LIbOTO MIPOTEiHY [/ IPOTHO3YBAHHA arpeCHBHOCTI epebiry MyX/IMHHOTO IIPOLECy.
Martepiamn ta Mmetopu. Po6oTa 6asyerbcs Ha aHasmisi pe3ynbTaTiB 06CTeXXeHHA Ta NiKyBaHHA 83 xBopux Ha PII3
II—IV cTapiii, AKi 3HAXOAMINCDH HA JiKyBaHHI y Jlep)KaBHOMY HeKOMepLiliHOMY mignpueMcTsi «Hanionampauii
iHcTuTyT paky» MO3 Ykpainnu B iepiog 2015—2021 pp. Pusux nporpecii PI13 BusHayam y BigmosigHOCTI fO pexo-
MeHfaLiit €BporeiicpbKoi aconianii yponoris. locrimxents excrpecii OPN na pisai MPHK Ta 6inka y Tkanuni PII3
IIPOBENEHO i3 3aCTOCYBaHHAM METOJIB IOMTiMEPAa3HOI JIAHIIIOrOBOI peaklii y pealbHOMY 4Yaci Ta iMyHOricToXiMmil,
BipnoBifgHo. CTaTUCTUYHMIT aHAMi3 BUKOHAHO 3a forromoroo GraphPad Prism v. 8.00. Pesynbrarn. BctanosneHo,
1o nokasHuky excrpecii OPN y tkanuni PITI3 6y B 1,6 pasu (p < 0,05) BUIIMMY y XBOPUX i3 MeTacTasaMu B pe-
rioHapHi niMQaTNyHi By MOpiBHAHO 3 MalieHTaMu 6e3 MeTacTasiB. Y XBOpPUX i3 cyMoro 6anis 3a [micoHoM < 7
excnpecia OPN B myxivHHil TkaHuHI 6y1a B 1,4 pasu Menmow (p < 0,05), Hbk y XBopux i3 HusbkoaudepeHuiiona-
HyM PII3. V manieHTiB i3 BUCOKMM PM3MKOM IIPOrpecii Myx/IMHHOTO mpoliecy piBeHs ekcipecii OPN 6yBy 1,4 Ta 2,1
pasu 6impmuM (p < 0,05) IOPiBHAHO 3 aHAJIOTIYHMMM ITOKA3HMKAMM XBOPUX i3 MOMIpHUM Ta HU3BKUM PU3UKOM
nporpecii PIT3. JJocToBipHe 3HIDKEHH IOKa3HUKIB JBOPIYHOI 6e3peranBHOL BYDKMBAHOCT] Ha 25% BCTAHOBJIEHO
y xBopux 3 Bucokum piBHeM excipecii OPN y tkanuni PII3. BucHoBkn. OTpuMaHi pesynbTaTi CBif4yaTh Ipo Jo-
L[iTbHICTh BUKOPUCTAHHA MOKa3HUKiB ekcrpecii OPN y nmyxnmHHI TKaHMHI 114 MPOTHO3YBAaHHA arpecUBHOCTI
Hepebiry IyXIMHHOTO IPOLeCy Ta OLiHKM PM3VKY BUHMKHEHH: peryausy PII3.

KimrouoBi cnoBa: pak nepegMixypoBoi 3a/1031, OCTEOIIOHTH, IIPOrHO3 Iepebiry, BUXKIMBaHICTb.
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